Background Nursing students will graduate into stressful workplace environments and resilience is an essential acquired ability for surviving the workplace. Few studies have explored the relationship between resilience and the degree of innate dispositional mindfulness, compassion, compassion fatigue and burnout in nursing students, including those who find themselves in the position of needing to work in addition to their academic responsibilities.
Introduction
Nurses work in highly stressful environments and many are particularly vulnerable to conditions such as burnout, anxiety, depression and secondary traumatic stress (Rees et al. 2015) . Nursing students will graduate into these environments and resilience is an essential acquired ability for surviving the workplace. Nursing students also face stressors from academic workloads and deadlines. They commonly undertake paid employment above clinical placement commitments when already under stress from the many challenges of dealing with university study (Pulido-Martos et al. 2012) .
Resilience is also a desired attribute for nursing students. Understanding the relationship between resilience, coping mechanisms such as dispositional mindfulness, compassion satisfaction and self-compassion and the negative impacts of the workplace combined with study stress, such as compassion fatigue and burnout are central to the results offered in this study (Cyrulnik 2011 , Phillips et al. 2014 , Craigie et al. 2016 ).
Background
Resilience is described as using flexible adaptability in the face of personal, workplace and academic related challenges and is recognized extensively in both individuals and social groups (Pulido-Martos et al. 2012 , Rees et al. 2015 .
Garcia-Dia et al. define resilience as, 'the ability of a person to recover, rebound, bounce back, adjust or even thrive following misfortune, change or adversity ' (2013, p. 264) . Cyrulnik adds that resilience describes an individual's, 'ability to succeed, to live and to develop in a positive way despite the stress or adversity that would normally involve the real possibility of a negative outcome ' (2009, p2) . Resilience is associated with greater self-compassion and compassion satisfaction (Neff & McGehee 2010) . A growing body of knowledge supports the association of stress resilience, psychological empowerment and academic achievement for students in nursing programmes (Hodges et al. 2008 , Drury et al.2014 , Galbraith et al. 2014 . There is evidence that personal resilience helps buffer the negative impact of stress in intrinsically challenging situations, for example, university students who maintain both academic and work-related responsibilities.
Mindfulness is defined as, 'the awareness that emerges through paying attention on purpose, in the present moment and non-judgmentally to the unfolding of experience moment to moment ' (Kabat-Zinn 2003, p. 145 ).
Dispositional mindfulness is not the same as mindfulness meditation, where people make a conscious, focused practice of attending to their current state and sensations. Most recent evidence suggests that dispositional mindfulness could also be described in terms of an innate multifaceted construct characterized by different features that include observing, acting with awareness, non-judging, self-compassion and non-reactivity or acceptance (Feldman et al. 2007 , Chiesa 2013 , Jha et al. 2014 . When dispositional mindfulness is present, individuals experience the world free or unfiltered from elaboration or internalization and therefore their self-esteem is less likely to be impacted on by positive or negative daily occurrences (Heppner et al. 2008) . Dispositional mindfulness is also associated with better performance on a wide range of cognitive tasks that have implications for maintaining psychological health. Dispositional mindfulness is therefore conceptualized as a stable state or 'disposition' and can be seen as an inherent personality trait, though it can also be taught (Kabat-Zinn 2003 , Feldman et al. 2007 , Heppner et al. 2008 , Chiesa 2013 .
Recent studies have focussed on mindfulness interventions in nursing students to alleviate stress and promote resilience (Goff 2011 , Foureur et al. 2013 , McGillivray & Pigeon 2015 with Watson et al. (2008) suggesting that nursing student's personality and coping inability are related to adverse psychological outcomes. As burnout and compassion fatigue are such a detriment to nurse well-being and the nursing workforce overall it is essential to uncover if and to what extent student nurses may be suffering from these debilitating affective/cognitive states. There are gaps in understanding the complex relationships between factors affecting resilience and innate qualities such as mindfulness and self-compassion. Few studies have explored the relationship between resilience and the degree of innate dispositional mindfulness, compassion, compassion fatigue and burnout in nursing students, including those who find themselves in the position of needing to work in addition to their academic responsibilities.
The study Aim
The aim of this study was to observe the predictors of resilience in third year nursing students as a strategy for dealing with or managing study and workplace related stress. Specifically assessed were, innate dispositional mindfulness, professional quality of life and employment during study enrolment to determine if these psychological and workload states were predictive of personal resilience.
Methodology
This study was an observational quantitative successive independent samples survey design.
Method

Design
The sample used for this study was a subset of participants from the International Collaboration on Workforce Resilience 1(ICWR-1) which was a larger ongoing study to test a Workplace Resilience Model in both university students and the nursing workforce. A complete description of the methodology and findings from the ICWR-1 study are available elsewhere (Rees et al. 2015) . Recruitment and data collection took place from December 2014-June 2015 at different times across the three sites. The invitations sent out by the universities contained a letter of invitation, the Participant Information Sheet and a link to the Qualtrics Survey (Qualtrics Labs Inc.) hosting site. Five successive survey availabilities dependant on class scheduling were offered with an average of a 20% response rate. To ensure reliability of the study, the inclusion criteria for the study required participants to be currently enrolled students at the university. No mindfulness intervention was performed.
Participants
Participants were 240 undergraduate nursing students from three Australian Universities, two metropolitan, one regional, who completed the survey measures. As such the majority of participants were female (n = 219, 89%, Age: mean = 29 SD 10Á56). In terms of country of birth, 75% identified as Australia, 16% as Asia or Pacific Islands, 9% India/Europe/Africa.
All participants were volunteers and were provided with a written explanation of the research project and were given a link to complete the questionnaire via a confidential online survey. Five successive survey availabilities were offered with an average of 20% response rate.
Resilience variable
Resilience measure Connor-Davidson Resilience Scale (CD-RISC10)
The Connor-Davidson Resilience Scale was developed as a survey based measure of stress, coping and ability or resilience. Evidence from previous studies in the community (Hegney et al. 2007 ) and nursing populations (Gillespie et al. 2009) suggests that this scale is a valid and reliable measure of resilience for a range of normal and clinical populations . The original 25 item scale uses a five point response scale. Higher scores reflect greater resilience. This study used a shorter 10-item version that assessed aspects of resilience pertaining to a central core resilience construct (Campbell-Sills & Stein 2007) . The abridged CD-RISC-10 version reflects the ability to tolerate experiences such as change, personal problems, illness, pressure, failure and painful feeling (item's examples: 'Able to adapt to change', 'Tend to bounce back after illness or hardship' and 'Can stay focused under pressure'). In our sample, the CD-RISC-10 showed high internal consistency (Cronbach's a = 0Á90).
Mindfulness and professional quality of life variables
Cognitive and Affective Mindfulness Scale Revised (CAMS-R)
The 12-item Cognitive and Affective Mindfulness ScaleRevised (CAMS-R, Feldman et al. 2007 ) was used to measure individual differences in mindfulness either as a total score or with the four subset domains of mindfulness (attention, present focus, awareness and acceptance/ non-judgment). The scale and its subsets demonstrated acceptable levels of internal consistency in our sample. (Cronbach's a = 0Á79-0Á84).
The Professional Quality of Life Scale version 5 (PRO-QOL5)
The Professional Quality of Life Scale version 5 (ProQOL5) (Stamm 2010 ) is a 30-item self-report measure of the positive and negative aspects of helping professions. Professionals rate themselves on each of the 30 statements on a five-point Likert scale (1 = never 5 = very often). The measure yields subscale scores for Compassion Satisfaction, Burnout and Secondary Traumatic Stress. The Compassion Satisfaction subscale measures the extent to which an individual is able to derive pleasure from doing his or her work well or helping others (e.g. I am happy that I chose to do this work). Higher scores on the Compassion Satisfaction scale indicate higher level of functioning and are correlated with self-compassion (Stamm 2010) . The Burnout subscales measure a professional's feelings of hopelessness and difficulties in dealing with doing his or her job effectively (e.g. 'I feel trapped by my job as a helper'). Higher scores on the Burnout scale indicate higher level of burnout. The Secondary Traumatic Stress subscale measures work-related, secondary exposure to people who have experienced trauma (e.g. I find it difficult to separate my personal life from my job as a helper).
Higher scores on the Secondary Traumatic Stress scale indicate higher level of secondary trauma (Stamm 2010) . The current sample yielded the following internal (Cronbach's a) consistency coefficients: Compassion Satisfaction (0Á86), Burnout (0Á76) and Compassion Fatigue (0Á84).
Demographic data
Information that described the participants included what programme of study they were enrolled in, past nursing and tertiary qualifications, employment and the amount of hours while studying and if they were expecting to be accepted into a graduate nurse transition programme or internship at the completion of their studies.
Ethical approval
Human research ethics approval was sought and secured at each university, Site 1 (HREC reference code: SONM28-2014), Site 2 (HREC reference code: CF14/2126 -2014001130) and Site 3 (HREC reference code: 2014/ 157).
Analysis
Statistical analyses were performed using STATA 14 (StataCorp, College Station, TX, USA). The data from the three sites were extracted from the total ICWR-1 data and incomplete data and surveys were excluded leaving a sample of 240 students. All continuous data were deemed normally distributed after skewness and kurtosis analysis. Descriptive data were presented across the three tertiles of resilience (CD-RISC) scores as high, medium and low categories to describe the distribution of resilience related to the demographic variables. Differences between the three groups were tested using the chi-square test, Cochrane's Q test or variance analysis according to ANOVA. Stepwise Linear regression and the 'margins' postestimation command to obtain estimated marginal means and associated confidence intervals were used to evaluate the extent to which resilience (CD-RISC total score) was related to each predictive variable. Using seven selected predictor variables to run a multiple regression, this study needed a minimum sample size of 153 subjects to achieve 95% power and a medium effect size (0Á15) at a = 0Á05. Predictive variables were tested for multicollinearity and the residuals were tested for normal distribution by means of the Kolmogorov-Smirnov test. An a priori alpha of P < 0Á05 was established for this study.
Results
Descriptive statistics
Of the 240 students, the greatest proportion (n = 194, 79%) were studying on campus, were enrolled in a Bachelor of Nursing Program (n = 230, 94%) and were fulltime students (n = 207, 85%). Seventy-five per cent (n = 183) had been employed in the last 4 weeks prior to the survey and 45% of these (n = 110), had been employed greater than 20 hours per week. Seventy eight percent (n = 192) were expecting to be accepted into a graduate nurse transition programme at the completion of their studies. The mean resilience score was high (37 AE 7) and the distributions of the tertiles of resilience were different (P < 0Á001). The mindfulness (CAMS-R) mean score was different for each category of resilience (F (2, 239) = 66Á19, P < 0Á0005, Wilk's Λ = 0Á62, partial g 2 = 0Á37), as were the compassion satisfaction mean scores (F (2, 239) = 33Á5, P < 0Á0005, Wilk's Λ = 0Á77, partial g 2 = 0Á22) and the compassion fatigue mean scores (F (2, 239) = 27Á6, P < 0Á0005, Wilk's Λ = 0Á80, partial g 2 = 0Á19). Refer to Correlations between resilience, dispositional mindfulness, burnout, compassion satisfaction, compassion fatigue, employment > 20 hours per week and expecting to be accepted into a graduate nurse transition programme are summarized in Table 2 . Resilience correlated positively with dispositional mindfulness (r = 0Á644, P < 0Á001) and compassion satisfaction (r = 0Á494, P < 0Á001) and negatively with compassion fatigue (r = À0Á472, P < 0Á001). Compassion fatigue correlated positively with burnout (r = 0Á529, P < 0Á001) and negatively with dispositional mindfulness (r = À0Á465, P < 0Á001) and compassion satisfaction (r = À0Á4830, P < 0Á001). Compassion satisfaction correlated with dispositional mindfulness (r = 0Á376, P < 0Á001) and expecting to be accepted into a graduate nurse transition programme (r = 0Á321, P < 0Á001). Employment status correlated only weakly with compassion satisfaction.
A forward hierarchical linear regression analysis (adjusted for age and gender) was chosen to test the predictive validity for dispositional mindfulness (CAMS-R), professional quality of life (ProQOL5), employment status and expecting to be accepted into a graduate nurse transition programme at the completion of their studies on the variance in resilience according to the research aim. Variables were entered into the model in a hierarchical manner and retained if P < 0Á2. Preliminary analyses were conducted to ensure no violation of the assumptions of normality, linearity, multicollinearity and homoscedasticity. A summary of the hierarchical regression is presented in Table 3 .
After adjusting for age and gender (removed), dispositional mindfulness (CAMS-R) and the subscales, acceptance, attention, awareness and present focus were entered at step 1. The present focus covariant was dropped because of between term collinearity. Both attention and present focus were removed from the model leaving the total dispositional mindfulness score and the sub score of acceptance. Model 1 explained a significant increase in the proportion of variance in resilience, R 2 = 0Á47, F (2, 238) = 100Á1, P < 0Á0001, explaining 45% of the variance in resilience. Professional quality of life (Pro-QOL5) total score and its subsets, compassion satisfaction, burnout and compassion fatigue were entered into the model at step 2 and accounted for a significant proportion of the variance in Resilience, R 2 = 0Á56, F (1, 239) = 56Á1, P < 0Á0001. The *P < 0Á5; **P < 0Á001. † Expect to be accepted into a graduate nurse transition programme at the completion of their studies. Employment >20 hours week.
burnout subset was dropped from the model. The total variance explained by the model as a whole was 56%, thus explaining 9% of the variance. At step 3, employment (in the last 4 weeks) was entered into the model and dropped. Then employment (greater than 20 hours per week) was entered into the model R 2 = 0Á56, F (6, 239) = 47Á31, P < 0Á001. At the last step, expectation of a graduate nurse transition programme acceptance was entered into the model R 2 = 0Á57, F (6, 239) = 42Á16, P < 0Á0001. The total model explained 57% of the variance in resilience, all covariates were included. This means that employment explained an additional 1Á5% of the variance in resilience, when the effects of dispositional mindfulness and professional quality of life were controlled for statistically. All of the observed predictor variables made a statistically significant contribution to the model. In the order of importance, dispositional mindfulness subset acceptance (b = 1Á40, Ω 2 = 0Á125) made the strongest contribution, followed by the expectation of a graduate nurse transition programme acceptance (b = 1Á76, Ω 2 = 0Á083), with mindfulness total score (b = 0Á270, Ω 2 = 0Á031) and employment (b = 0Á892, Ω 2 = 0Á004) making the smallest contribution. These beta values represent the unique contribution of each variable, when the overlapping effects of all other variables were controlled for statistically. None of the other demographic variables were predictive of resilience.
Marginal means were calculated for all predictor variables and presented graphically. Marginal means for continuous variables measures the instantaneous rate of change, which may or may not be close to the effect on the different variables P(Y = 1) of a one unit increase in Resilience. Refer to Figure 1 . The marginal effects are the same as the slope coefficients. This is because relationships are linear and do not vary depending on the values of the other variables.
Discussion Resilience
The development of resilience in student nurses is related to their inherent traits, experience and management of stress (Reyes et al. 2015) . In this study, the cohort resilience scores were high compared with other studies (Neff & McGehee 2010 , McGillivray & Pidgeon 2015 , but comparable to paramedics and immigrant women studied in Australia (Gayton & Lovell 2012 , Loh & Klug 2012 ). An integrative review conducted on resilience in registered nurses (Hart et al. 2014) found that intrapersonal characteristics of hope, self-efficacy and coping assisted nurses to bounce back and recover from stressful situations. Of the seven studies in Hart et al.'s (2014) review, only three reported a mean age of (46Á1, 38Á4 and 35Á4 years) respectively. Suggesting that older nursing students had higher levels of resilience, a trend noted in this study. Gillespie et al.'s (2007 Gillespie et al.'s ( , 2009 ) research on Australian operating room nurses found age, experience and education did not contribute to resilience, whereas interpersonal characteristics (alligned with dispositional mindfulness) such as hope, self-efficacy and coping did.
To maintain resilience requires greater psychological flexibility through the skills of mindfulness and acceptance (Waugh et al. 2011) . Forty-five per cent of the variance in resilience was explained by dispositional mindfulness, in particular, the acceptance or non-judgmental subset of mindfulness. Dispositional mindfulness is an innate characteristic which is associated with salutary coping with stress, enhanced well-being and with less psychological distress (Roemer et al. 2015) . As well, lower levels of waking cortisol (the 'stress hormone') have been associated with low levels of dispositional mindfulness (Daubenmier et al. 2014 , Laurent et al. 2015 . Olson et al. (2015) survey of first year US paediatric medical residents found mindfulness and self-compassion were positively associated with resilience and inversely related with burnout, although gender was not related to resilience. Surprisingly, 40% of medical residents met the criteria for burnout. In this study, only 1% of the cohort met the criteria for burnout (Stamm 2010 ), but they were also working >20 hours week and were rated in the highest tertile of compassion fatigue and the lowest tertile of both compassion satisfaction and resilience. Graduate programme 1Á801* 0Á5709 0Á096 0Á017 *P < 0Á05; **P < 0Á01; ***P < 0Á001. † P < 0Á20. ‡ P < 0Á10.
-, Removed (dropped) from the model; DM, dispositional mindfulness: Ms, dispositional mindfulness subset (CAMS-R).
In keeping with Hegney et al. (2014) , Drury et al. (2014) and Craigie et al. (2016) , compassion fatigue and burnout each had a negative relationship with resilience. As well, working more than 20 hours per week had a weak, but evident, relationship with resilience, explaining less than 1% of the variance. As such, the benefits of being employed may be offset by the time constraints and additional stressors imposed as student nurses felt obligated to spend time at work, in competition with study time. Dyrbye et al. (2010) reports similar findings in medical students, though no published reports to our knowledge are available regarding nursing students and the employment variables linked to resilience. A survey of third year nursing students (n = 217) in China found that self-efficacy (related to resilience and selfcare) contributed to optimism and problem-solving and reduced stress (Zhao et al. 2014 ). In addition, Hodges et al. (2008) found that new graduate registered nurses in the USA, who are able to effectively problem solve and were goal-oriented, were more resilient. It is worth noting though, that these findings may be affected by cultural issues.
Expectations of receiving a graduate place following completion of the nursing degree explained 9% of the variance of resilience. A graduate nurse transition programme in Australia is highly sought after and is believed by new graduate registered nurses to provide a solid foundation for practice (Mellor & Greenhill 2014) . At the time of the study, nursing students, in particular those from one site saw a downturn in graduate nurse transition programmes severely delaying their career prospects. The students' positive thinking and emotional tenacity, all features of resilience qualities were demonstrated by 78% of this cohort hopeful of a graduate placement.
The shortage of nurses remains a global issue, where reducing nursing turnover is an economic and quality of patient care imperative (Chachula et al. 2015) . Challenging, ever changing workplaces, job frustrations, diminished work-life balance and the reality of workplace dissonance reduces resilience and contributes to job stress and turnover of new graduate registered nurses (Hodges et al. 2008 , Hart et al. 2014 .
The ability to 'bounce back' following adverse circumstances requires personal traits such as hardiness, optimism, hope, self-efficacy, mindfulness and coping, where student nurses can learn behaviours to cope with stressful work environments before they graduate (Hart et al. 2014) . Reeve et al. (2013) highlight the need for nurse educators and academics to ensure that students develop positive coping strategies or learn to enhance the coping strategies they find successful, to successfully transition into the nursing workforce.
Limitations
In this study, five successive survey availabilities were offered with an average of a 20% response rate. The students who volunteered for the survey may have been the more resilient of targeted student groups, in keeping with the higher resilience scores in this cohort. Despite this, the sample did provide some insights into resilience in third year nursing students prior to transition into the workforce. As resilience is needed for the nursing workforce, future longitudinal studies could follow a highly resilient student nurse population and investigate the adaption to the nursing workforce.
Conclusion
The results offered in this study are from an observational successive independent samples survey where 240 undergraduate nursing students from three universities in Australia voluntarily responded. The resilience scores were high overall compared with other similar surveys. The strongest predictors of resilience were dispositional mindfulness and its subset of acceptance. Compassion fatigue and burnout correlated negatively with resilience. Employment greater than 20 hours per week explained only 1% of the variance in resilience. This was a resilient group of nursing students who rated highly with dispositional mindfulness and exhibited hopeful and positive aspirations for obtaining a position in a competitive graduate nurse transition programme after graduation.
